RESULTS. Sixty-seven (41%) of the 163 patients had a joint effusion, bursal fluid, or both. Joint effusion alone was seen In 35 patients. Fourteen of these had a normal rotator cuff at surgery, and 21 had a rotator cuff tear (sensitivity, 22%; specIficity, 79%; positive predictive value, 60%). Bursal fluid alone was seen In 10 patIents, seven of whom had a rotator cuff tear (sensitivity, 7%; specificity, 96%; posItive predictive value, 70%). In 22 patients, fluid was seen in both the bursa and the joint; 21 had curgically proved rotator cuff tears (sensitivity, 22%; specificity, 99%; posItive predictive value, 95%). Of the 232 asymptomatlc shoulders, 16 (6.9%) had Isolated joint effuslons, eight (3.4%) had isolated bursab effusions, and four (1 .7%) had both joint and bursal effusions.
been reported, the significance of sonographically detected subacromial/subdeitold bursal effusion has not been studied. We examined a group of patients who had shoulder sonography and surgery to determine the association between bursal and joint effusion and surgically proved tears of the rotator cuff. RESULTS. Sixty-seven (41%) of the 163 patients had a joint effusion, bursal fluid, or both. Joint effusion alone was seen In 35 patients. Fourteen of these had a normal rotator cuff at surgery, and 21 had a rotator cuff tear (sensitivity, 22%; specIficity, 79%; positive predictive value, 60%). Bursal fluid alone was seen In 10 patIents, seven of whom had a rotator cuff tear (sensitivity, 7%; specificity, 96%; posItive predictive value, 70%). In 22 patients, fluid was seen in both the bursa and the joint; 21 had curgically proved rotator cuff tears (sensitivity, 22%; specificity, 99%; posItive predictive value, 95%). Of the 232 asymptomatlc shoulders, 16 (6.9%) had Isolated joint effuslons, eight (3.4%) had isolated bursab effusions, and four (1 .7%) had both joint and bursal effusions.
MATERIALS AND METHODS. We retrospectively
CONCLUSION. The sonographic finding of lntraarticular fluid alone (without bursal fluid) has both a low sensitivity and a low specificity for the diagnosis of rotator cuff tears. However, the finding of fluid In the subacromial/subdeltold bursa, especially when combined with a joint effusion, Is highly specific and has a high positive predictive value for associated rotator cuff tears. Sonographically detected fluid In both the joint and the bursa is an uncommon finding in asymptomatlc shoulders. The sonographic observation of fluid In the subacromial bursa, either Isolated or cornbined with a joint effusion, should prompt a careful evaluation of the supraspinatus tendon for tear.
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Sonography is a useful and efficient diagnostic technique for examining patients with shoulder pain [1] . In addition to allowing assessment of the rotator cuff, sonography also allows direct examination of the biceps tendon and the subacromial/subdeltoid (SA/SD) bursa. Although a small amount of fluid within the biceps tendon sheath may be a normal finding, larger quantities of fluid are abnormal and may be seen with rotator cuff teams, biceps tendonitis, and other pathologic conditions [2] . Fluid within the SA/SD bursa is also thought to be an important indirect sign of rotator cuff tear, but the finding is nonspecific and may be seen in cases of inflammatory arthropathy, trauma, and impingement
The purpose of our study was to determine the association between sonographicalby detectable SA/SD bursal and joint fluid and surgically proved rotator cuff tears in a series of patients with shoulder pain. suspicion of rotator cuff pathology. To determine the prevalence of joint and bursal fluid collections in a control population, we also reviewed the sonogmaphic reports of 232 patients in whom the asymptomatic contralaterab shoulder had been examined. The shoulders were examined by one of five staff radiologists with special training in shoulder sonogmaphy and variable years of experience (1-10 years), using a technique previously reported by Mack et ab. [1 , 4] . With the patient seated, the biceps tendon and rotator cuff were examined in the longitudinal and axial planes using high-resobution linear-array transducers (7.0-MHz on greater) and an Acuson 128 rotates the supraspinatus tendon out from under the acromion and, in our experience, is the best position in which small amounts of fluid may be detected within the SNSD bumsa.
For the purposes of this study, we specifically disregarded the sonognaphic appearance of the rotator cuff. A joint effusion was diagnosed when fluid was seen within the biceps tendon sheath (Fig. 1) . The amount of intnaarticuban fluid was not measured. Fluid within the SA/SD bunsa was seen as an anechoic layer interposed between the two thin hypenechoic lines ofthe pemibunsab fat, between the deltoid muscle and the supraspinatus tendon. This fluid is best seen lateral to the greater tuberosity of the humerus and often is for these sonographic findings were calculated. Data were analyzed with the Fisher exact test, using Instat software (Graft Pad, San Diego, CA).
Results
Sixty-seven (41%) preoperative patients had either a joint effusion, bursal fluid, or both. Forty-nine (52%) of the 95 patients with surgically proved rotator cuff tears had sonographically detected fluid in either the joint, the bursa, or both. Joint effusion alone was seen in 35 patients. Fourteen (40%) of these had a normal rotator cuff at surgery, and 21 (60%) had a rotator cuff tear (16 full-thickness, five partialthickness).
SA/SD bursab fluid alone was seen in 10 patients, seven (70%) of whom had a surgically proved rotator cuff tear (five full-thickness, two partial-thickness). Twenty-two patients had sonographically detected fluid in both the joint and the bursa. Twenty-one (95%) of these patients had rotatom cuff tears at surgery (16 full-thickness, five partial-thickness). In comparison, when we examined 232 asymptomatic shoulders, we found 16 (6.9%) subjects with isolated joint effusions, eight (3.4%) with isolated bumsal effusions, and only four (1 .7%) with both joint and bursab effusions.
The sonographic finding of an isolated intraarticular effusion, independent of its size, has a sensitivity of 22%, a specificity of 79%, and a PPV of 60% for the diagnosis of rotator cuff tear. In contrast, for the finding of bursab fluid alone, the sensitivity is 7%, the specificity is 96%, and the PPV is 70%; for the finding of both a bursab and a joint effusion, the sensitivity is 22%, the specificity is 99%, and the PPV is 95%.
No statistically significant association was found between rotator cuff tear and the sonographic presence of bursal or joint effusion (p = .5 and p = 1 .0, respectively); however, the association between rotator cuff tear and fluid in both the joint and the bursa was statistically significant (p < .0001). we found that the detection of both a joint effusion and a bumsal effusion improved the specificity for the diagnosis of rotator cuff tear to 99%, making this an extremely important sonographic finding. The pathologic basis of fluid within both the bursa and the joint in patients with a full-thickness rotator cuff tear can be explained by the communication of these two spaces through the defect. It is more difficult, however, to explain the presence of such fluid when there is only a partialthickness rotator cuff tear. We suggest that the findings may be rebated to severe chronic repetitive stress (impingement), which also weakens the rotator cuff and ultimately causes it to tear. Another possible explanation is that there may be fenestrations within the partially torn rotator cuff that allow fluid from the joint to communicate with the bursa. Similarly, we concur with others that the sonographic detection of fluid in the biceps tendon sheath may be associated with the presence of rotator cuff tears [2] . Although this finding has a bower specificity and lower PPV, its recognition should still prompt careful evaluation of the rotator cuff.
Discussion
